Albinism is a genetically determined heterogeneous group of disorders involving deficiency of the enzyme tyrosinase, which mediates conversion of tyrosine to the pigment melanin.'2 At least 10 forms of albinism have been described.'-5 The commonest are autosomal recessive oculocutaneous albinism, in which skin, hair, and eyes are conspicuously involved, and X-linked ocular albinism, in which the hypopigmentation predominantly involves the eye. 6 Various non-allellic forms of oculocutaneous albinism occur. The children of two parents with different forms of albinism are likely to be normally pigmented.7 'Ocular' albinism does not solely affect the eyes; there is also less evident pigment dilution of skin and hair. Ifparents have dark brown hair with olive skin, the ocular albino child may have light brown hair that darkens slightly with age and fair skin that tans. The skin in ocular albinism and also in heterozygotes contains abnormal giant melanosomes,8"'0 but this feature is not unique to albinism. 12 The degree of ocular hypopigmentation in albinism varies.3 The irides are usually translucent4; this condition may be gross, especially in oculocutaneous albinism, when the lack of uveal pigment gives a 'pink eyed' appearance. In ocular albinism the irides may be brown, though usually the mid stroma transilluminates. Patients may be photophobic, but this is not a constant feature. The fundus is hypopigmented, with conspicuous large choroidal vessels. There may be a marked reduction of vessels forming the perimacular arcades.'3 The foveal region is not formed'4 and the optic disc may be hypoplastic. '3 Female heterozygotes display a mosaic fundal appearance with small patches of hypopigmentation intermixed with pigmented areas.'5 However, the fundal picture varies, and both obligate heterozygotes without fundus changes9 16 Electrophysiological recordings were obtained without pupil dilatation, and none ofthe patients was sedated. Recordings were also made on three carrier mothers; two of them were recorded with undilated pupils. In one carrier only one of the pupils was dilated (Fig 2) .
The age range of the albino patients was 5 months to 11 years; the group mean was 4 3 years (SD 3 5). Recordings from the patients were compared with those of normally pigmented matched controls of similar age (mean age 5 years, .
Silver/silver chloride EEG electrodes were attached to the lower eyelid, within 1 
Results
The ocular findings and general pigmentation of subjects are summarised in Table I . The mothers and other immediate female relatives of three male cases with ocular albinism did not show a mosaic fundus pattern. In these cases, therefore, it was not possible to distinguish between an autosomal recessive and an X-linked inheritance pattern. One patient was atypical in that he also had bilateral partial iris colobomata inferiorly and had developed posterior subcapsular cataracts requiring lensectomy at age 6 years.
Less than half of the patients with oculocutaneous and ocular albinism (8/20) had very poor purposive visual behaviour for the first 2-3 months after birth. Vision then gradually improved, though eventual acuity levels never approached normal levels. Figure 2 shows the flash ERG and VEP traces of two patients with oculocutaneous albinism (left side), and those of a patient with X-linked ocular albinism and his mother's (obligate carrier) (right side). All three albino patients had a conspicuous VEP asymmetry. On each side of the midline (arrowed) there were components of opposite polarity which showed an apparent polarity inversion when responses were compared from each eye (crossed asymmetry). In contrast, VEPs from the carrier (lower right traces) had normal features. They were symmet- rical about the midline and were similar for the two eyes. All 20 albino patients showed similar crossed asymmetry features, which were most conspicuous and consistent at a latency around 80ms. Figure 3 shows the group average ERGs and VEPs for the albino patients (upper traces) and for matched controls (lower traces). Note the marked VEP asymmetry in the albino group, which is best seen on each side of the midline at around 80 ms. For left eye stimulation a prominent negativity is recorded over the right occipital scalp (contralateral N80-C.N80), and a smaller component at the same latency is present at the left occipital electrode (ipsilateral P80-I.P80). For right eye stimulation the distribution is reversed, with a negativity over the left occipital area (C.N80) and a positivity over the right (I.P80). The contralateral N80 is followed by a larger positivity of more variable form and latency (range 96-178 ms, mean 129-3 ms, SD 19-3, amplitude 16-0 tV, SD 5-5; C.P130). Tables II and III summarise The flash VEP of controls had a different emphasis. The C.N80 and I.P80 components were not apparent in control recordings. Instead control subjects had a virtually symmetrical VEP distribution with a midline negativity, with a mean latency of 63 ms (SD 6 7) and amplitude of [tV . This was followed by a conspicuous positivity peaking, on average, at 95 ms (SD 8-9) with an amplitude of 23-7 ,uV .
The averaged flash ERGs of albinos showed statistically significant differences from those of normally pigmented controls of the same age (Tables IV and V) . On average, the a wave was 40-50% larger in albinos (p<0-01). The mean b/a amplitude ratio for the albino ERGs was 1 26 (SD 0-39), and this was significantly different (p<O0Ol) from the ratio of 2-51 (SD 1 1) for the age matched control group. The a and b wave latencies were earlier in albinos than in controls by 1 and 3 ms respectively (p<002).
Discussion
Our results agree with those of other studies showing that albinos have monocular flash VEPs which are prominent otl the side of the scalp 25 27 30 31 37 contralateral to the stimulated eye. However, unlike those previous studies we report a consistent negative component at around 80 ms (C.N80) which is prominent on the side of the scalp contralateral to the stimulated eye and is usually, though not always, accompanied by a concurrent ipsilateral positivity (I.P80). Following the contralateral negativity (C.N80) there is a positivity of more variable latency and amplitude (C.P130).
This specific occipital asymmetry at around 80 ms was not observed in normally pigmented controls. The highly consistent latency relationship between I.P80 and C.N80 components strongly suggests a common generator with a dipole property. This explanation would be analogous to that used to account for the distribution of the somewhat later P100 component of the pattern reversal response to half field stimulation in normally pigmented control subjects.38 However, the possibility of independent generators for C.N80 and I.P80 cannot be completely excluded, as occasionally only one of these lateralised components was recordable.
If the dipole hypothesis is invoked, then the waveform recorded in the midline is likely to represent a transitional waveform similar to that observed following half field pattern reversal stimulation in controls.39 Thus, it is suggested that in the albino most fibres representing central areas of the visual field from one eye project to medial aspects of the contralateral occipital hemisphere. In the albino infant and young child, at least, activation of this area produces an early positivity at the cortical surface which is picked up by the ipsilateral electrode (I.P80). A coincident negativity is present at the deeper cortical layers, and this is best picked up by the contralateral electrode (C.N80). Presumably the C.N80 component tends to be larger than I.P80, as the contralateral scale electrodes are closer to the generator area than are ipsilateral scalp electrodes.
It is not clear at present why this activity at 80 ms is not apparent in the records of normal controls. One possibility is that in controls it is present but masked by activity arising from the cortical foveal representation, not present in albinos.
We recorded flash VEPs using a monopolar derivation widely spaced occipital electrodes, [4] [5] 
